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Description 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

The present invention relates to a polypropylene resin composition. More specifically, it relates to a polypropylene 
resin composition composed mainly of a crystalline ethylene-propylene copolymer and capable of providing a molded 
article having a particularly good balance between the thermal deformation resistance and the impact resistance thereof 
10 and having superior mechanical characteristics and coating properties, and further, having a superior moldability. This 
polypropylene resin composition can be utilized in the fields of, for example, large-sized components for automobiles 
and components for domestic appliances. 

2. Description of the Related Art 

15 

A crystalline polypropylene is now utilized for various molded articles which must have physical properties such as 
a strong rigidity and a high thermal deformation resistance, but this material has unsatisfactory low temperature char- 
acteristics and a poor impact resistance and coating property, because it is a high crystalline polymer; this can cause a 
problem in that it cannot be utilized for applications where a strong rigidity, high thermal deformation resistance and 

20 impact resistance, and a good coating property are simultaneously required. To improve the impact resistance and 
coating resistance of the crystalline polypropylene, the use of a polypropylene comprising a crystalline ethylene-propyl- 
ene block copolymer as the crystalline polypropylene and having an amorphous ethylene-propylene copolymer blended 
therewith, and a polypropylene composition comprising a crystalline ethylene-propylene block copolymer and having 
an amorphous ethylene-propylene copolymer and various kinds of polyethylene blended therewith has been proposed. 

25 These proposed conventional polypropylene compositions have the disadvantage of causing a lowering of the 

above-described properties, such as the rigidity and thermal deformation resistance, inherent to the crystalline ethyl- 
ene-propylene block copolymer. 

To alleviate the disadvantage of the proposed conventional polypropylene compositions, Japanese Unexamined 
Patent Publication (Kokai) No. 53-64257 describes an invention entitled "Impact-Resistant Resin Composition." This 

30 publication discloses a resin composition having an improved low temperature impact resistance, which composition 
comprises a crystalline ethylene-propylene block copolymer, an amorphous ethylene-a-olefin copolymer, and talc. Fur- 
ther, this publication provides descriptions and working examples to the effect that this composition shows a marked 
improvement in the low temperature impact strength, rigidity and coating property thereof, compared to the conventional 
crystalline crystalline-propylene block copolymer. Even in the above-described composition, however, a satisfactory 

35 balance between the rigidity and the impact strength is not obtained, and the coating property is also unsatisfactory. 
Accordingly, a molded article prepared from the above-described composition can be used for applications in which the 
appearance is not important, but is unsuitable for use in applications where not only the various mechanical properties 
but also the appearance is regarded as important, such as when used in various parts for automobiles, particularly 
instrument panels and bumpers. 

40 Compositions comprising an olefin resin and a hydrogenated block copolymer, each used in the present invention, 

have been proposed in, for example, Japanese Unexamined Patent Publication (Kokai) Nos. 58-206644, 58-215446, 
59-223745, 60-166339, 61-28547, 61-28548, 61-34047, 61-34048, but these compositions contain large amounts of a 
hydrogenated block copolymer and softening agent, and thus the rigidity thereof is low. Therefore, the technical concept 
of the above-described proposals is entirely different from that of the present invention, i.e., a technical concept such 

45 that a hydrogenated block copolymer and an inorganic filler are incorporated in a crystalline ethylene-propylene block 
copolymer to thereby provide a molded article having a better balance between the thermal deformation resistance and 
the impact resistance, and a superior coating property and appearance. 

Further, Japanese Unexamined Patent Publication (Kokai) No. 57-51735 and US-A-4371662 proposes a compo- 
sition comprising a crystalline ethylene-propylene block copolymer, a hydrogenated block copolymer and an amorphous 

so ethylene-propylene copolymer, as used in the present invention, but this composition does not contain an inorganic filler, 
and accordingly, the thermal deformation resistance and rigidity thereof are low, and thus the object of the present 
invention cannot be attained. 

Therefore, the molding of the conventional polypropylene resin compositions does not provide a molded article 
having a good balance between the thermal deformation resistance and the impact strength, a superior mechanical 

ss property, and a superior coating property. 
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SUMMARY OF THE INVENTION 

Accordingly, the objects of the present invention are to eliminate the above-mentioned disadvantages of the prior 
art and to provide a polypropylene resin composition capable of providing a molded article having a good balance 
5 between the thermal deformation resistance and the impact strength, a superior mechanical property, and a superior 
coating property. 

Other objects and advantages of the present invention will be apparent from the following description. 
The present invention provides a polypropylene resin composition comprising: 

10 (A) 50 to 90% by weight of a crystalline ethylene-propylene block copolymer having an ethylene content of 4 to 1 0% 

by weight, an insolubility of a polypropylene component in boiling n-heptane of 97% by weight or more, an inherent 
viscosity, in decahydronaphthalene (decalin®) at 1 35°C, of a component soluble in p-xylene at room temperature, 
of 3 to 7, a melt flow index of 3 to 30, and a flexural modulus of 1 ,471 MPa (1 5,000 kg/cm 2 ) or more; 

(B) 5 to 20% by weight of a hydrogenated block copolymer composed of an intermediate block of a conjugated 
'5 diene polymer provided at both ends with an end block of an aromatic vinyl compound polymer, the content of both 

end blocks being 10 to 40% by weight of the copolymer, 10% or less of both end blocks and 90% or more of the 
intermediate block being in a hydrogenated state; 

(C) 0 to 1 5% by weight of an amorphous ethylene propylene copolymer having an inherent viscosity, in decalin at 
135°C, of 1.8 to 3.5 and a Mooney viscosity ML U4 (100°C) of 40 to 100; 

20 (D) 0 to 5% by weight of a high density polyethylene having a density of 0.95 g/cm 3 or more and a melt flow index 

of 1 to 10; and 

(E) 5 to 30% by weight of a particulate or flaky inorganic filler having an average particle diameter of 3 u,m or less, 
said inorganic filler being selected from the group consisting of talc, mica, clay, calcium carbonate, magnesium 
carbonate, calcium sulphate, barium sulphate, aluminium hydroxide, magnesium hydroxide, diatomaceous earth, 
25 titanium oxide, carbon black, and glass powder, wherein the blending ratio (B)/(C) (by weight) of the hydrogenated 

block copolymer component (B) to the amorphous ethylene-propylene copolymer component (C) is 1 00/0 to 40/60. 

The invention permits attainment of the aforementioned objects by providing a composition comprising a blend, in 
specific proportions, of a specific crystalline ethylene-propylene block copolymer, a hydrogentated block copolymer, an 
30 amorphous ethylene-propylene copolymer, a high density polyethylene, and a particulate or flaky inorganic filler. The 
various components of this composition will be discussed in turn. 

Component (A) 

as The component (A) used in the present invention has an ethylene content of 4 to 10% by weight, preferably 5 to 

9% by weight, an insolubility, in boiling n-heptane, of a polypropylene component of 97% by weight or more, preferably 
97.5% by weight or more, an inherent viscosity (in decalin at 135°C) of a component soluble in p-xylene at room tem- 
perature (comprising an amorphous ethylene-propylene copolymer and a low-molecular weight polymer) of 3 to 7, pref- 
erably 4 to 7, a melt flow index of 3 to 30, preferably 4 to 20, and a flexural modulus of 1 ,471 MPa (1 5,000 kg/cm 2 ) or 

40 more, preferably 1,550 MPa (15,800 kg/cm 2 ) or more. In the present specification, the expression "a polypropylene 
component insoluble in a boiling n-heptane" is intended to mean a component, insoluble in a boiling n-heptane, of a 
crystalline polypropylene (often referred to as "matrix") used in a block copolymer reaction. When the above-mentioned 
component, insoluble in a boiling n-heptane, of the polypropylene component is less than 97% by weight, the thermal 
deformation temperature of a molded article prepared from the polypropylene composition is lowered. When the 

45 above-mentioned inherent viscosity, in decalin at 135°C, of a component, soluble in p-xylene at room temperature, is 
less than 3, the Izod impact strength at -30°C of the molded article is lowered, and when the viscosity is more than 7, 
the percentage residual coating in the cross-cut test of the molded article, described later, becomes lower than 1 00%. 
When the above-mentioned melt flow index is less than 3, the appearance of the molded article and the moldability of 
the polypropylene composition become poor, and when the melt flow index is more 30, the impact resistance is lowered. 

so None of the above-mentioned polypropylene resin compositions is usable as a material for a molded article required to 
have a combination of a superior appearance and a strong rigidity, high thermal deformation resistance and low tem- 
perature impact resistance, and a superior coating property. 

The content of the above-mentioned crystalline ethylene-propylene block copolymer in the composition is 50 to 90% 
by weight, preferably 60 to 90% by weight. When the above-mentioned content is less than 50% by weight, the moldability 

55 becomes poor, and when the content is more than 90% by weight, the Izod impact strength at -30°C is lowered. Two or 
more crystalline ethylene-propylene block copolymers may be used, as long as the total amount thereof is within the 
above-mentioned amount range. Further, use can be made of a crystalline ethylene-propylene block copolymer modified 
by a grating process through the addition of an unsaturated organic acid or derivative thereof, as long as the use thereof 
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does not deviate from the object of the present invention. 
Component (B) 

5 The base polymer of the hydrogenated block copolymer used in the present invention is a block copolymer com- 

prising an intermediate block of a conjugated diene polymer (90 to 60% by weight, preferably 85 to 65% by weight), and 
is provided at both ends thereof with a block of an aromatic vinyl compound polymer (10 to 40% by weight, preferably 
15 to 35% by weight). Examples of the above-mentioned aromatic vinyl compound constituting both end blocks include 
styrene polymers such as styrene, a-methylstyrene and chlorostyrene, and the molecular weight thereof is preferably 

io 5,000 to 14,000, more preferably 7,000 to 13,000 in terms of number average molecular weight. The particularly pref- 
erable aromatic vinyl compound is styrene. Examples of the conjugated diene constituting the intermediate block include 
butadiene, isoprene and chloroprene, and the molecular weight thereof is preferably 1 0,000 to 300,000, more preferably 
20,000 to 200,000. The conjugated diene is particularly preferably butadiene. When the content of the block copolymer 
at both ends is less than 1 0% by weight, the hardness and strength are too low, and if the content is more than 40% by 

15 weight, the impact resistance of the molded article is poor. Therefore, the block content at both ends is preferably 15 to 
25% by weight. 

The hydrogenated block copolymer used in the present invention can be prepared by hydrogenating the above-men- 
tioned block copolymer. In the hydrogenation, the percentage of the hydrogenation of the block at both ends is 10% or 
less, and the percentage of the hydrogenation of the intermediate block is 90% or more. The percentage of the hydro- 
20 genation of the intermediate block is preferably 95% or more; when the percentage of the hydrogenation is 90% or less, 
the weather resistance is lowered. When the intermediate block is polybutadiene, the hydrogenation product thereof 
has an ethylene-butylene copolymer structure, and when the intermediate block is polyisoprene, the hydrogenation 
product thereof has an ethylene-propylene copolymer structure. 

The hydrogenated block copolymer used in the present invention is commercially available under the trade name 
25 of Kraton G® (manufactured by Shell Kagaku K.K.). 

The content of the above-mentioned hydrogenated block copolymer in the composition is 5 to 20% by weight, 
preferably 5 to 15% by weight. When the above-mentioned content is less than 5% by weight, the impact strength is 
lowered, and when the content is 20% by weight or more, the rigidity is lowered. 

30 Component (C) 

The amorphous ethylene-propylene copolymer used in the polypropylene resin composition of the present invention 
has an inherent viscosity, in decalin® at 135°C, of 1.8 to 3.5 (preferably 1.8 to 3.0) and a Mooney viscosity ML 1+4 
(100°C) of 40 to 100 (preferably 50 to 90). When the above-mentioned inherent viscosity is less than 1.8, a phase 

■35 separation occurs between the crystalline ethylene-propylene copolymer, the amorphous ethylene-propylene copolymer 
and the high density polyethylene, and accordingly, the rigidity and low temperature impact resistance of the molded 
article are lowered, and at the same time, the appearance of the molded article is poor. On the other hand, when the 
inherent viscosity is more than 3.5, a homogeneous dispersion by kneading becomes difficult, and thus a required 
improvement of the coating property of the molded article cannot be attained. The amorphous ethylene-propylene co- 

40 polymer may be a diene-containing terpotymer, as long as the use thereof does not deviate from the object of the present 
invention. The preferable ethylene content of the amorphous ethylene-propylene copolymer is 50 to 90% by weight. 

The content of the above-described ethylene-propylene copolymer in the entire composition is 0 to 1 5% by weight, 
preferably more than 0 to 10% by weight. When the above-described content is 15% by weight or more, the rigidity is 
too low. Further, in the whole composition, the blending ratio (i.e., (B)/(C) by weight) of the above-described component 

45 (C) to the component (B) is 1 00/0 to 20/80, preferably 1 00/0 to 40/60. When the blending ratio is outside the above-de- 
scribed range, the thermal deformation resistance is too low and the coating property is poor. 

Component (D) 

so The high density polyethylene used in the polypropylene composition of the present invention has a melt flow index 

of 1 to 1 0 (preferably 2 to 8). When the above-mentioned melt flow index is less than 1 , it becomes difficult to homoge- 
neously disperse the high density polyethylene in the composition, and thus the appearance of the molded article and 
the moldability of the polypropylene composition are poor. On the other hand, when the melt flow index is more than 
10, it becomes difficult to homogeneously disperse the amorphous ethylene-propylene copolymer and high density 

55 polyethylene composition in the composition, and thus the rigidity and low temperature impact resistance of the molded 
article are lowered, and at the same time, the appearance of the molded article is poor. 

In the polypropylene composition of the present invention, the polyethylene must be a high density polyethylene 
having a density of 0.95 g/cm 3 or more, to provide a molded article having an excellent balance between the rigidity and 
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the impact resistance and a superior coating property and appearance. When the density of the polyethylene is less 
than 0.95/cm 3 , a required improvement of the coating property and appearance of the molded article cannot be obtained, 
and further, the low temperature impact resistance becomes poor. 

The content of the above-mentioned high density polyethylene in the whole composition is 0 to 5% by weight, 
5 preferably more than 0 to 5% by weight; if the content is more than 5, the appearance of the molded article is poor. 

Component (E) 

Examples of the particulate or flaky inorganic filler include talc, mica, clay, calcium carbonate, magnesium carbonate, 
10 calcium sulfate, barium sulfate, aluminum hydroxide, magnesium hydroxide, diatomaceous earth, titanium oxide, carbon 
black, and glass powder; and talc, calcium carbonate, barium sulfate, and mica are preferred. 

The inorganic filler used in the present invention may be subjected to various surface treatments. 
For example, the surface treatment may be a chemical or physical surface treatment, for example, with a silane 
coupling agent, higher fatty acid, metal salt of a fatty acid, unsaturated organic acid or derivative thereof (e.g., maleic 
is anhydride and acrylic acid), organic titanate, resin acid, and polyethylene glycol, and these may be used alone or in a 
combination of two or more thereof as long as such a combination does not deviate from the object of the present 
invention. 

The component (E) is blended in an amount is 5 to 30% by weight, preferably 5 to 25% by weight. When the amount 
blended is smaller than 5% by weight, the dimensional stability and rigidity is poor, and when the amount blended is 
20 more than 30% by weight, the impact resistance and flawing resistance are lowered. 



The polypropylene composition of the present invention can be easily prepared by kneading the individual compo- 

25 nents in a headed state in various kneaders, such as a Banbury mixer, heated roll, kneader, high-speed biaxial extruder, 
biaxial extruder and monoaxial extruder, particularly preferably, a Banbury mixer or high-speed biaxial extruder. 

To further improve the properties of the article molded from the polypropylene composition of the present invention, 
the following additives may be added during or after the mixing of the individual components of the composition; for 
example, antioxidants such as 2,6-di-tert-butylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di-tert-butyl-4-n-butylphenol, 

30 2,6-di-tert-butyl-a-dimethylamino-p-cresol, 6-(4-hydroxy-3,5-tert-butylanilino)-2,4-bisoctyl-thio-1 ,3,5-triazine, n-octade- 
cyl-S-^'-hydroxy-S'.S'-di-tert-butylphenyl) propionate, 2,6-di-tert-butyl-4-methylphenol (BHT), tris-(2-methyl-4-hy- 
droxy-5-tert-butylphenyl)butane, tetrakis-[methylene-3-(3',5'-di-tert-butyl-4'-hydroxyphenyl)propionate]methane, 1,3,5- 
trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)benzene and dilauryl thiodipropionate; ultraviolet absorbers such 
as 2-hydroxy-4-n-octoxybenzophenone, 2-hydroxy-4-octadecyloxybenzophenone, 4-dodecyloxy-2-hydroxybenzophe- 

35 none, nickel-bis-(o-ethyl-3,5-di-tert-butyl-4-hydroxybenzyl) phosphonate, 2-hydroxy-4-n-octoxybenzophenone, 2- 
(2 , -hydroxy-3'-tert-butyl-5'-methyl-phenyl)-5-chlorobenzotriazole, 2-(2'-hydroxy-3\5'-di-tert-butyl-phenyl)-5-chloroben- 
zotriazole and bis(2,6-dimethyl-4-piperidyl) sebacate; flame retardants such as antimony trioxide, tricresyl phosphate, 
halogenated alkyltriazine, decabromodiphenyl ether and chlorinated polyethylene; pigments such as carbon black and 
titanium oxide; coating improvers such as magnesium benzoate; plasticizers such as process oil; lubricants such as a 

40 metal salt of a fatty acid; and antistatic agents such as polyoxyethylene alkyl ether. 

The polypropylene resin polymer of the present invention is prepared by blending and combining, in predetermined 
proportions, a specific crystalline ethylene-propylene block copolymer with a hydrogenated block copolymer and a par- 
ticulate or flaky inorganic filler, and further, optionally an amorphous ethylene-propylene copolymer and/or a high density 
polyethylene. The molded article prepared from the composition of the present invention has an excellent balance be- 

45 tween the thermal deformation resistance and the impact resistance, and a superior mechanical property and coating 
property, can be used in the fields of large-sized components for automobiles and components for domestic appliances, 
and is particularly suitable for instrument panels, bumpers and fenders. 

EXAMPLES 

so 

The present invention will now be described in more detail by, but is not limited to, the following Examples. 

Examples 1 to 6 and Comparative Examples 1 to 6 

55 The blend of individual components shown in Table 1 was further blended with 0.2% by weight of a phenolic anti- 

oxidant, kneaded, and pelletized at 230° C by a 2FCM extruder, molded into a test piece for evaluation by an injection 
molding machine, and evaluated by the following test methods. The results are shown in Table 1. 
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(1 ) Thermal deformation temperature: 

Determined according to ASTM D 648 (bending stress: 18.5 kg/cm 2 ). 

(2) Izod impact resistance: 
Determined according to ASTM D 256. 

5 (3) Brittle temperature: 

Determined according to ASTM D 746. 
(4) Coating property (percentage residual coating (%) in cross-cut test): 

A test piece was coated with a two-component acrylchlorinated polypropylene primer (manufactured by Cashew 
Co., Ltd.) to a thickness of 10 urn, and then coated with a two-component acryl-urethane top coat (manufactured 

10 by Cashew Co., Ltd.) to a thickness of 20 u.m, dried at 80°C for 30 min, and allowed to stand at room temperature 

for 40 h to thereby prepare a coated product. Then 100 squares, each measuring 1 mm by 1 mm, were cut in the 
coating of the coated product by a multicross-cutter, and a rapid peeling of the coating at an angle of 45°, by 
attaching and then removing a cellophane adhesive tape, was repeated twice to determine the proportion (%) of 
squares from which the coating was not peeled. 

15 (5) Appearance of molded article: 

The surface of the test piece was observed with the naked eye. 

Component (A) 

20 



Crystalline ethylene-propylene block copolymer 




(A-1) 


(A-2) 


(A-3) 


(A-4) 


Ethylene content (wt.%) 


7.0 


7.3 


7.3 


7.3 


Boiling n-heptane insoluble 


97.5 


97.8 


93.5 


93.2 


p-xylene soluble ft] 


4.0 


4.2 


4.2 


3.9 


MF 


4 


9 


4 


9 


Flexural modulus (kg/cm 2 ) 


(16,000) 


(16,500) 


(14,000) 


(14,200) 


MPa 


1,569 


1,618 


1,373 


1,393 



Component (B) 

(B-1 ): Kraton® G1650 manufactured by Shell Kagaku K.K. 
35 (B-2): Kraton® G1657 manufactured by Shell Kagaku K.K. 

Component (C) 



Amorphous ethylene-propylene copolymer 
Ethylene content: 77% by weight 
ML 1+4 (100"C): 70 

45 Component (D) 



High density polyethylene 
Density: 0.95 g/cm 3 
MFR:5g/10min 

Component (E) 



(E-1): talc 
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Average particle diameter: 2.5 u,m 
(E-2): calcium carbonate 

Average particle diameter: 0.14 urn 
(E-3): glass fiber 

Length: 6 mm 

Fiber diameter: 10 urn 

As apparent from the results shown in Table 1 , all of the compositions of the present invention prepared in Examples 
1 to 6 have a high quality, i.e., have an excellent balance between the thermal deformation resistance and the impact 
resistance and superior mechanical properties, and further, a good appearance and superior coating property. In con- 
trast, the compositions of Comparative Examples 1 to 6 have problems in at least one of the mechanical property, coating 
property, and appearance. 
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Claims 

1. A polypropylene resin composition comprising: 

s (A) 50 to 90% by weight of a crystalline ethylene-propylene block copolymer having an ethylene content of 4 

to 10% by weight, an insolubility of a polypropylene component in boiling n-heptane of 97% by weight or more, 
an inherent viscosity, in decahydronaphthalene (decalin®) at 135°C, of a component soluble in p-xylene at 
room temperature, of 3 to 7, a melt flow index of 3 to 30, and a flexural modulus of 1 ,471 MPa (1 5,000 kg/cm 2 ) 
or more; 

w (B) 5 to 20% by weight of a hydrogenated block copolymer composed of an intermediate block of a conjugated 

diene polymer provided at both ends with an end block of an aromatic vinyl compound polymer, the content of 
both end blocks being 10 to 40% by weight of the copolymer, 10% or less of both end blocks and 90% or more 
of the intermediate block being in a hydrogenated state; 

(C) 0 to 15% by weight of an amorphous ethylene propylene copolymer having an inherent viscosity, in dec- 
15 ahydronaphthalene (decalin®) at 135"C, of 1.8 to 3.5 and a Mooney viscosity ML 1+4 (100°C) of 40 to 100; 

(D) 0 to 5% by weight of a high density polyethylene having a density of 0.95 g/cm 3 or more and a melt flow 
index of 1 to 10; and 

(E) 5 to 30% by weight of a particulate or flaky inorganic filler having an average particle diameter of 3 u.m or 
less, said inorganic filler being selected from the group consisting of talc, mica, clay, calcium carbonate, mag- 

20 nesium carbonate, calcium sulphate, barium sulphate, aluminium hydroxide, magnesium hydroxide, diatoma- 

ceous earth, titanium oxide, carbon black, and glass powder, wherein the blending ratio (B)/(C) (by weight) of 
the hydrogenated block copolymer component (B) to the amorphous ethylene-propylene copolymer component 
(C) is 100/0 to 40/60. 

25 2. A polypropylene resin composition as claimed in claim 1 , wherein the composition comprises 60 to 90% by weight 
of the component (A), 5 to 1 5% by weight of the component (B), more than 0 to 10% by weight of the component 
(C), more than 0 to 5% by weight of the component (D), and 5 to 25% by weight of the component (E). 

3. A polypropylene resin composition as claimed in claim 1 or claim 2, wherein the component (A) is a crystalline 
30 ethylene-propylene block copolymer having an ethylene content of 5 to.9% by weight, a said insolubility of a poly- 
propylene component of 97.5% by weight or more, a said inherent viscosity of 4 to 7, a melt flow index of 4 to 20, 
and a flexural modulus of 1,549 MPa (15,800 kg/cm 2 ) or more. 

4. A polypropylene resin composition as claimed in any preceding claim, wherein the component (B) is the hydrogen- 
35 ated product of a block copolymer composed of at least one aromatic vinyl compound selected from the group 

consisting of styrene, a-methylstyrene and chlorostyrene and at least one conjugated diene selected from the group 
consisting of butadiene, isoprene, and chloroprene. 

5. A polypropylene resin composition as claimed in any preceding claim, wherein the component (C) is an amorphous 
40 ethylene-propylene copolymer or an amorphous ethylenepropylene-diene terpolymer. 



Patentanspruche 

45 1. Polypropylenharzzusammensetzung, umfassend: 

A. 50 bis 90 Gew% eines kristallinen Ethylen-Propylen-Blockcopolymeren mit einem Ethylenanteil von 4 bis 10 
Gew%, einer Unloslichkeit einer Polypropylenkomponente in siedendem n-Heptan von 97 Gew% oder mehr, 
einer inneren Viskositat in Decahydronaphthalin (Decalin ®) bei 135°C einer in p-Xylol bei Raumtemperatur 

so loslichen Komponente von 3 bis 7, einem Schmelzindex von 3 bis 30 und einem Biegemodul von 1 471 MPa 

(15000 kg/cm 2 ) oder mehr: 

B. 5 bis 20 Gew% eines hydrierten Blockcopolymers aus einem intermediaren Block aus einem konjugierten 
Dienpolymer, welches an beiden Enden mit einem endstandigen Block eines aromatischen Vinylverbindungs- 

ss polymer versehen ist, 

wobei der Gehalt der beiden endstandigen Blocks 10 bis 40 Gew% des Copolymers betragt, wobei 10% oder 
weniger der beiden endstandigen Blocks und 90% oder mehr des intermediaren Blocks in einem hydrierten 
Zustand vorliegen; 



9 



EP 0 430 490 B1 



C. 0 bis 1 5 Gew% eines amorphen Ethylen-Propylen-Copolymeren mit einer inneren Viskositat in Decahy- 
dronaphthalin (Decalin®) bei 1 35°C von 1 ,8 bis 3,5 und einer Mooney-Viskositat ML U4 (100°C) von 40 bis 100; 

D. 0 bis 5 Gew% eines Niederdruckpolyethylen mit einer Dichte von 0,95 g/cm 3 Oder mehr und einem Schmelz- 
index von 1 bis 10; und 

E. 5 bis 30 Gew% eines partikelformigen oder flockenartigen anorganischen Fullers mit einem mittleren Teil- 
chendurchmesser von 3 urn oder weniger, wobei der anorganische Fuller ausgewahlt ist aus der aus Talkum, 
Glimmer, Ton, Calciumcarbonat, Magnesiumcarbonat, Calciumsultat, Bariumsulfat, Aluminiumhydroxid, 
Magnesiumhydroxid, Kieselgur, Trtanoxid, FtuR und Glaspulver bestehenden Gruppe, 

wobei das Mischungsgewichtsverhaltnis (B)/(C) der hydrierten Blockcopolymerkomponente (B) zu der amor- 
phen Ethylen-Propylen-Copolymerkomponente (C) 100/0 bis 40/60 betragt. 

2. Polypropylenharzzusammensetzung nach Anspruch 1 , worin die Zusammensetzung 60 bis 90 Gew% der Kompo- 
nente (A), 5 bis 15 Gew% der Komponente (B), mehr als 0 bis 10 Gew% der Komponente (C), mehr als 0 bis 5 
Gew% der Komponente (D) und 5 bis 25 Gew% der Komponente (E) umfaBt. 

3. Polypropylenharzzusammensetzung nach Anspruch 1 oder 2, worin die Komponente (A) ein kristallines Ethy- 
len-Propylen-Blockcopolymer mit einem Ethylengehalt von 5 bis 9 Gew% ist, wobei die Unloslichkeit einer Polypro- 
pylen komponente 97,5 Gew% oder mehr betragt, die innere viskositat 4 bis 7 ist, ein Schmelzindex 4 bis 20 und 
ein Biegemodul 1 549 MPa (15800 kg/cm 2 ) oder mehr betragt. 

4. Polypropylenharzzusammensetzung nach einem der voran stehenden Anspruche, worin die Komponente (B) das 
hydrierte Produkt eines Blockcopolymers ist, welches aus mindestens einer aromatischen Vinylverbindung, ausge- 
wahlt aus der aus Styrol, a-Methylstyrol und Chlorstyrol bestehenden Gruppe, und mindestens einem konjugierten 
Dien zusammengesetzt ist, welches aus der aus Butadien, Isopren und Chloropren bestehenden Gruppe ausge- 
wahlt ist. 

5. Polypropylenharzzusammensetzung nach einem der voran stehenden Anspruche, worin die Komponente (C) ein 
amorphes Ethylen-Propylen-Copolymer oder ein amorphes Ethylen-Propylen-Dien-Terpolymer ist. 



Revendicatlons 

1. Composition de resine a base de polypropylene comprenant : 

(A) de 50 % a 90 % en poids d'un copolymere sequence d'ethylene et de propylene, cristallin, ayant une teneur 
en ethylene de 4 % a 1 0 % en poids, dont la sequence polypropylenique presente une insolubility dans le 
n-heptane bouillant de 97 % en poids ou superieure, possedant une partie insoluble dans le p-xylene a tem- 
perature ambiante, de viscosite intrinseque de 3 a 7, determinee dans le decahydronaphthalene (Decalin®) a 
1 35"C, un indice de fusion de 3 a 30 et un module de flexion de 1471 MPa (15000 kg/cm 2 ) ou superieur ; 

(B) de 5 % a 20 % en poids d'un copolymere sequence hydrogene comprenant une sequence intermediaire 
d'un polymere de diene conjugue pourvu aux deux extremites d'un sequence terminale d'un polymere de vinyle 
aromatique, les deux sequences terminales representant chacune de 1 0 % a 40 % en poids du copolymere, 
10 % au plus des deux sequences terminales et 90 % ou plus de la sequence intermediaire se trouvant a I'etat 
hydrogene ; 

(C) de 0 % a 1 5 % en poids d'un copolymere amorphe d'ethylene et de propylene amorphe ayant une viscosite 
intrinseque, dans le decahydronaphthalene (Decalin®) a 1 35 °C, de 1 ,8 a 3, et une viscosite de Mooney ML, +4 
a 100° Cde 40 a 100; 

(D) de 0 % a 5 % en poids d'un polyethylene de haute densite ayant une densite de 0,95 g/cm 3 ou superieure 
et un indice de fusion de 1 a 10 et 

(E) de 5 % a 30 % en poids d'une charge inorganique a I'etat lamellaire ou particulate presentant un diametre 
moyen de particules d'une valeur de 3 urn ou inferieure, ladite charge inorganique etant choisie dans le groupe 
constitue par le talc, le mica, I'argile, le carbonate de calcium, le carbonate de magnesium, le sulfate de calcium, 
le sulfate de baryum, I'hydroxyde d'aluminium, I'hydroxyde de magnesium, la terre de diatomees, I'oxyde de 
titane, le noir de carbone et la poudre de verre , 
composition dans laquelle le rapport ponderal (B) / (C) du compose copolymere sequence hydrogene (B) au 
compose copolymere amorphe d'ethylene et de propylene (C), est de 100/0 a 40/60. 
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Composition de resine a base de polypropylene selon la revendication 1 , dans laquelle la composition comprend, 
en poids, de 60 % a 90 % de compose (A), de 5 % a 15% de compose (B), un pourcentage ayant une valeur 
superieure a 0 % et inferieure ou egale a 10 % de compose (C), un pourcentage ayant une valeur sup6rieure a 0 
% et inferieure ou egale a 5 % de compose (D) et de 5 % a 25 % de compose (E). 

Composition de resine a base de polypropylene selon la revendication 1 ou la revendication 2, dans laquelle le 
compose (A) est un copolymere sequence d'ethylene et de propylene, cristallin, ayant une teneur en ethylene de 
5 % & 9 % en poids, dont ladite sequence polypropylenique presente une insolubilrtS de 97,5 % en poids ou supe- 
rieure, ayant une viscosite intrinseque de 4 a 7, un indice de fusion de 4 a 20 et un module de flexion de 1549 MPa 
(15800 kg/cm 2 ) ou superieur. 

Composition de resine a base de polypropylene selon I'une quelconque des revendications precedentes, dans 
laquelle le compose (B) est le produit hydrogene d'un copolymere sequence comprenant au moins un compose 
aromatique vinyle choisi dans le groupe constitue par le styrene, I'a-methylstyrene et le chlorostyrene et au moins 
un diene conjugue choisi dans le groupe constitue par le butadiene, I'isoprene et le chloroprene. 

Composition de resine a base de polypropylene selon I'une quelconque des revendications precedentes dans 
laquelle le compose (C) est un copolymere amorphe d'ethylene et de propylene ou un terpolymere amorphe de 
diene, de propylene et d'ethylene. 



